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ABSTRACT 
The purpose of this investigation was to identify meteorolo-
gical conditions that influence the birth rate. A theory was for-
mulated on how specific meteorological conditions would affect 
the birth rate. This theory was based on a review of literature. 
Physiological reasons for the theory were introduced. 
Data were obtained at Hill Air Force Base. These data inclu-
ded specific new and full moon lunar phase days, barometric pres-
sure changes, and atmospheric ionization as indexed by precipi-
tation types. All of these variables were considered separately 
and as they coexist in nature as they relate to birth incidence. 
The results substantiated the theory. A higher number of 
births occurred during conditions of full moon, barometric pressure 
decrease, and positive atmospheric ionization. No change in birth 
incidence occurred during conditions of new moon lunar phase, stable 
or increased barometric pressure, and neutral or negative ioniza-
tion. Birth incidence was also discussed in relation to other 
combinations of the variables and an addition to the basic theory 
was suggested. This included reasoning based on the habituation 
response. 
Because different meteorological conditions vary in other geo-
graphical locations, future investigations would include replication 
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CHAPTER I 
INTRODUCTION 
The intent of this r.esearch was to investigate probable effects 
of atmospheric conditions as indexed by precipitation, barometric 
sure and lunar phase on variations in the incidence of the initia-
tion of labor. It is part of common medical and nursing folklore 
that human behavior, particularly behavior of interest to health 
care providers, is influenced independently and jointly'by 
weather and lunar phase. In some countries, Hungary for example, 
these beliefs are put into action: bioprognoses are given with 
daily weather predictions. 
Certain weather and lunar phase effects on human response have 
been documented in scientific literature. However, the relation-
ship between atmospheric conditions and the initiation of labor 
has not been adequately explained, nor has it been convincingly 
demonstrated. Likewise, the relationship between lunar phase and 
the incidence of labor is mostly speculative. Nevertheless, this 
investigation demonstrates that a beginning theoretical explanation 
linking barometric pressure and lunar phase to the onset of labor 
can be constructed. Moreover, empirical evidence is presented by 
which this new line of reasoning can be assessed. 
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Rationale 
Science proceeds with the discovery and tentative explanation 
of natural regularities. In this case, tantalizing clues exist that 
the onset of labor, as well as being the result of the physiologi-
cal process called pregnancy, varies in correspondence with atmos-
pheric and lunar conditions. Many clues are found in common folk-
lore, others are derived from more systematic scientific investi-
gation, but none are in and of themselves convincing. However, the 
persistence of the belief in the general principle that human be-
havior has meteorological and lunar bases and in the belief that 
labor in particular is one behavior affected by these dual factors, 
suggests that a regularity may be awaiting discovery. This then 
is the basic scientific justification for the study. The general 
understanding of human behavior may be advanced should the predic-
tion that the relationship between and among the three key variables 
be supported in evidence. 
In like manner, human adaptation is often predicated on and 
seeks comfirmation of dependable empirical regularities. If basic 
forces and their effects can be understood, it will be possible to 
distribute resources so as better to align efforts and intentions 
with these natural occurrences. In this particular case, since it 
is predicted that the incidence of labor can be reliably predicted 
from knowledge of certain meteorological conditions, then such re-
sources as labor and delivery personnel can be more efficiently 
distributed. Currently, labor and delivery rooms are staffed in a 
constant pattern without regard to variations in demands that might 
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be placed upon skilled and talented nursing personnel. At times, 
these staff members are overburdened with unexpectedly hi~h demands 
on their expertise. At other times, they may sit prepared to ren-
der services for which there is but meager demand. If it can be 
shown that variations in the onset of labor can be reliably predic-
ted from comnlon available information, then staffing of obstetrical 
units can be done with greater precision and efficiency, resulting 
in improved patient care. 
To understand the basis of the argument that meteorological 
conditions affect the incidence of labor, the historical perspective 
of this line of thinking is reviewed as it is documented in the 
literature. This forms the underpinnings of the development of a 
theory that further explains how this relationship is substantiated. 
Data were collected and analyzed to show if the relationship is 
supported empirically. Finally, the theory is reviewed as it 
relates to the presented evidence. Limitations and suggestions 
for further research are set forth. 
CHAPTER II 
LITERATURE REVIEW 
Atmospheric Conditions, Lunar Phase 
and Human Behavior 
Throughout the centuries, weather has been considered an im-
portant factor influencing human behavior. For instance, planting 
and harvesting are planned in-part according to phases of the moon, 
anticipated rainfall, and seasons. Inferences were made by philoso-
phers such as Aristotle and Nietzsche, writers such as Goethe, and 
physicians, exemplified by Hippocrates, relating the importance of 
weather to conditions in everyday life. Old wives· tales "implicate 
the full moon as the time in which babies are most frequently born 
(Coffin, 1973). Certain types of weather also appear in conjunction 
with arthritic pain and emotional depression in a predictable fash-
ion. 
Hippocrates, the Father of Medicine, believed medicine was best 
studied by first recognizing the relationship of the seasons to spe-
cific diseases (Landsberg, 1969; Snorrason, 1964). In particular, 
Hippocrates differentiated between diseases caused by divine inter-
vention and those occurring during certain seasons and in particu-
lar climates. He may have been the first recorded authority to 
relate climatological changes to disease (Snorrason, 1964). 
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Aristotle enlarged on these theories, relating influences of the 
planets and stars to storms, human deaths, and time of menstruation 
(Snorrason, 1964; Rosen, 1979). Goethe noted that the weather had 
an influence on mental efficiency and Nietzsche believed that weath-
er triggered mood swings (Rosen, 1979). Despite these intriguing 
claims, few of today's American physicians have examined the re-
lationship of weather and human behavior. However, William Peterson, 
described as an American Hippocrates (Rosen, 1979), did investigate 
this relationship. 
Peterson examined one set of triplets in detail to ascertain the 
relationship of weather fronts to changes of physiological signifi-
cance. He observed that day-to-day changes in the biochemistry of 
the triplets were due only to changes in the weather as the rest of 
the environment was controlled. He related these changes to the 
general populace and found the biophysiological changes of the trip-
lets predicted certain events occurring in the population at large 
such as psychotic admissions, births, and the sex ratio of infants 
conceived (Peterson, 1947; Rosen, 1979). 
In research presented by meteorologists, human responses to at-
mospheric pheno~ena are discussed. It has been reported that humans 
with scar tissue experience pain during increased humidity because,' 
scars do not have the ability of normal' tissues to expand readily in 
response to humidity changes. Normal tissues expand when wet ~nd con-
tract slightly when dry (Landsberg, 1969), which causes increased 
pain during humid weather when expansion is greater than normal. 
The effect of weather may not be reflected in the human organism 
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for one or two days. Two studies (Dirnagl & Posse, cited in Rosen, 
1979) examined general effects of weather changes to confirm the 
presence of this biometeorological lag. Dirnagle found the inci-
dence of reported illness increased with rising temperature, falling 
humidity, and dropping barometric pressure. As the temperature fell 
and the humidity and barometric pressure rose, the incidence was 
lower (Rosen, 1979). Posse (Rosen, 1979) studied the occurrence of 
reported illness during a three month time in relationship to pas-
sage of weather fronts, weather inversions, and warm humid weather 
conditions. He found that particular complaints occurred frequently 
during certain weather patterns. Both authors conclude that one or 
two days passed before the effects of the weather change were ex-
perienced (Rosen, 1979). 
Tromp (1973) suggested that prolonged exposure may result in 
habituation; that is, the human organism becomes acclimatized to a 
particular type of weather and responses to the stimuli are attenu-
ated over time. In this response, the organism may react to a par-
ticular weather change in a specific way. For example, if a house-
plant is put out of doors during a windstorm, it will probably die. 
If, however, it has been exposed previously to winds of less veloc-
ity, it has adapted and will probably survive. Habituation to weath-
er by humans also occurs. For example, if one is brought up in a 
humid climate, the humidity is not nearly as noticable as when one 
moves into an area with high humidity after being accustomed to 
little humidity. Lethargy may be experienced by the human before 
the organism learns to cope with the new environmental condition. 
This habituation response indicates that a sudden weather change 
elicits more response than a gradual one. 
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Weather forecasters in Eastern European countries accept some 
correlation between weather change and physiological manifestations. 
A bioprognosis system has been developed in Germany and Poland for 
the use of those in the medical field. This service can be called 
daily to alert physicians to IIforthcoming weather changes and their 
likely influences on the health and illness of their patients" 
(Rosen, 1979, p. 213). In Hungary, this information is given with 
weather reports so the populace can take precautionary measures 
(Vigh, 1980). 
Every human is affected by the atmosphere in some way. Each 
human carries an atmospheric weight of ten to twenty tons at any 
given time according to his weight and body build. As weight and 
surface area of each human increases, the atmospheric pressure he 
withstands also increases (Fast, 1979). Counterpressure exerted by 
the surface area equalizes the effect of the atmospheric pressure; 
however, in certain sealed-off portions of the body, the changes 
in atmospheric pressure cannot be equalized. Examples of such 
sealed-off areas are the joints. Rheumatoid or arthritic joints 
may become quite painful during changes in the atmospheric pres-
sure. As the air pressure decreases, swelling increases, which re-
sults in perceived pain (Licht, 1964; Wolkomir, 1977; Fast, 1979). 
Usually a decrease in barometric pressure corresponds with an in-
crease in humidity. Their joint effects were shown in studies with 
arthritic patients; symptoms increased when the barometric pressure 
decreased and the humidity rose (Landsberg, 1969; Fast, 1979; 
Hollander & Yeostros, 1963). 
Other physiological manifestations also correspond with baro-
metric pressure and humidity changes. Migraine headaches occur 
most frequently during periods of decreasing barometric pressure 
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and increasing humidity (Brezowsky, 1964; Rosen, 1979). Also dur-
ing these periods, the number of white blood cells increase, the 
heart muscle responds better to digitalis (Fast, 1979) and industri-
al accidents increase (Mills, 1942). 
In addition, psychological changes have been observed during 
periods of barometric pressure change. As the barometric pressure 
decreases, people become more irritable (Mills, 1942), perhaps be-
cause tissues absorb more water with increased humidity during times 
of barometric pressure decrease. The brain tissues swell slightly, 
resulting in tendencies toward emotional upset (Mills, 1942). An 
increased number of suicides also occurs during this time (Landsberg, 
1969). Humans reflect a change in mood one or two days after certain 
types of weather changes. Those with unstable personalities react 
more noticably with increasing irritability to an increase in hu-
midity and a decrease in barometric pressure (Rosen, 1979). When 
barometric pressure increases again such as after a heavy rain, man's 
mood improves (Mills, 1942). 
The phase of the full moon as well as barometric pressure change 
also correlates with both physiological and psychological changes. 
Admissions to mental hospitals and the number of homicides increase 
during the full moon (Geller & Shannon, 1976). Physiological mani-
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festations include the increased incidence of post-operative bleed-
ing during the time of the full moon (Geller & Shannon, 1976; Fast, 
1979). From this information, it is seen that both lunar phase and 
barometric pressure changes affect the human in par.ticular physio-
logical ways. Thus, lunar phases should be considered along with 
barometric pressure when exploring the impact of weather on 
humans. 
Barometric Pressure, Lunar Phase 
and Labor: Research Findings 
Jacobs of Berlin reported variations in birth relating to weath-
er ~hanges, particularly to changes in barometric pressure (Jacobs, 
1933; Peterson, 1947). Mills (1942) also observed that occurrence 
of childbirth increased during days of barometric pressure decrease. 
A barometric pressure decrease is usually linked with a rise in 
relative humidity, but the preceding authors did not allude to an 
additional relationship between birth incidence and relative humid-
ity. Premature rupture of the membranes, which can be influenced 
by weather changes, may be one factor in the initiation of labor. 
In fact, labor will be initiated in 80-90% of term pregnancies by 
spontaneous rupture of membranes (Oxorn & Foote, 1980). 
In order to determine which factor, barometric pressure decrease 
or increased relative humidity, was more closely linked to premature 
rupture of membranes, research was conducted with found that no re-
lationship existed between an increase in relative humidity and pre-
mature rupture of membranes. The primary factor linked with rupture 
of the membranes was a decrease in barometric pressure (Milingos, 
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Messinis, Diakomanolis, Aravantinos, & Kaskarelis, 1978). On the 
basis of this work, barometric pressure decrease is considered a 
possible indicator of labor and subsequent birth. 
Turowski and Pawlowska (1965, from English summarizatio~) re-
ported more labors occurring during periods of decreased barometric 
pressure. Landsberg (1969) stated that labor starts during periods 
when warm moist air increases in the lower cloud layer, barometric 
pressure falls, and clouds thicken. In these periods, precipitation 
is common and wind velocity increases. These are the times of ap-
proaching storm. A decrease in barometric pressure resulting in 
storms, particularly hurricanes, may also occur more frequently 
during the full moon (Geller & Shannon, 1976). 
Changes in the phase of the moon were found to influence birth 
incidence according to a five year study by Schnurman (1949). He 
found that births occurred most frequently on the day before, the 
day of, and the day following the beginning of each lunar phase, 
and, in addition, most births occurred in the first quarter in three 
of the five years observed. 
Drewes (1969) reported in a one year investigation that the 
first three days of each lunar phase are critical days in the deter-
mination of birth incidence. Approximately forty-one'percentof the 
births in his sample occurred on these designated days; however, these 
days total 144 days of the year which is also approximately forty-
one percent of the total days studied. Yet, he believed the data 
showed a relationship between births and change of lunar phase. 
Menaker (1959) used the mean synodic lunar phase, the period of 
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time between new moon to new moon consisting of 29.5 days, to study 
the relationshipof births to particular days in the lunar cycle. 
He focused on the day before, the day of, and the day after a phase 
change as critical days. He sampled 120,000 births during thirteen 
lunar months from January 1954 through January 1955. Seven percent 
more births than the average occurred during the three day full moon 
period. The fewest births occurred during the three day new moon 
period. As the new moon occurred on more than one legal holiday, 
Menaker believed less confidence should be placed in these figures 
as inductions may have been initiated during the full moon period 
rather than the new moon because of the legal holidays. 
To decrease the inappropriate effect on outcome of elective in-
duced deliveries, Menaker (1959) used municipal hospitals rather 
than private hospitals as private hospitals showed marked reductions 
in deliveries on weekends, especially Sundays, which indicated a 
higher rate of elective inductions. Data included 112 lunar 
cycles from January 8, 1948 to January 26, 1957 and 250,000 live 
births. Again, the new moon was associated with the lowest birth 
rate and the full moon with the highest rate: 3.4% more births oc-
curred during the full moon than the new moon period. 
Menaker (1959) studied another 250,000 births during 112 lunar 
cycles. The half cycle beginning at day fourteen of the lunar month 
contained 1.6% more births than the first thirteen days. When data 
for both municipal and private hospitals were combined, the birth 
rate in the cycle beginning on day fourteen was 1.35% higher than 
the first thirteen days of the cycle. Only two days of the first 
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thirteen days had birth rates above average, one of which was day 
thirteen, while only two days in the last show birth rates below 
average. The highest birth rate was centered on the advent of the 
full moon phase and began two days before the full moon. 
Menaker (1967) repeated his study in New York City during 1961 
to 1963, the sample consisting of 501,000 live births. He found 
that the half cycle with the highest birth incidence began the 
second day of the first quarter phase. The half with the lowest 
incidence began the second day of the last quarter phase. The phase 
with the highest birth incidence occurred during the half of the lu-
nar cycle when the most amount of light from the moon was received 
by the earth and the half with the lowest incidence during the time 
the least amount of light was received. The phase with the higher 
incidence is almost centered at the full moon while the lower inci-
dence is almost centered at the new moon. The birth rate for the 
half centering the full moon was 1.01% higher than the half centering 
at the new moon. 
In another projected completed in Osaka, Japan in 1975, births in 
relationship to the synodic lunar month were analyzed. No relation-
ship was determined, however, it was found that the highest birth rate 
occurred on Tuesday and the lowest on Sunday. The authors inferred 
that this might be due to induction of labor (Arichi & Sakaguchi, 
1979). 
The most recent study was completed of a smaller sample of near-
ly 12,000 live and dead births at the University of California Los 
Angeles Hospital over a four year period. Researchers divided the 
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months involved intu fifty-one synodic months of either twenty-nine 
or thirty days. The day of the full moon was designated as day fif-
teen. Induced births, Caesarean sections, multiple births, and 
stillbirths were included as well as natural live births. When 
all births and each particular variable were analyzed in relation 
to days of the lunar cycle, no correlation was shown between birth 
incidence and any part of the lunar cycle (Tugend, 1980). 
Labor, Barometric Pressure and Lunar 
Phase: Theoretical Relationships 
Labor and Birth 
The phenomena of birth is thought to occur ten lunar months or 
forty weeks after the last menstrual period or nine and one-half 
Julian months from the time of conception. From this information, 
the estimated date of confinement, labor, is determined. However, 
less than five percent of expectant mothers go into labor at 
this time and less than one-half deliver within one week of 
the specified time period (Reeder et al., 1976). In some cases, 
poor reca 11 of the 1 ast menstrua 1 peri od may cause error in the ca 1-
culation of the estimated date of confinement by the health care 
provider. 
Labor is defined as "parturition; the series of processes by 
which the products of conception are expelled from the mother's 
body II (Reeder et al., 1976, p. 685). Uterine contractions in labor 
bring about birth. They occur because the uterus is'composed of 
smooth muscle which has the ability to contract when stretched in 
absence of any other external stimtilus (Ganong, 1979). Throughout 
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pregnancy, the uterus is stretched because of the growth of the 
fetus. During this time of growth, the number of smooth muscle 
fibers increases. As the fibers stretch, they become increasingly 
irritable. The irritability causes muscle spasms which result in 
increased muscle contractility. Because of the increased contrac-
tility of smooth muscle fibers, labor is eventually initiated 
(Greenhill & Friedman, 1974). 
Contractions divide the uterus into different areas according 
to the activity of the muscle. The greatest amount of contractility 
is in the fundus or upper portion of the uterus. The midportion 
has much less contractility. The lower portion, composed of the 
lower uterine segment and the cervix, has little or no ability to 
contract. Indeed, the cervix is forced to thin out because of the 
effect of the stronger contracting part of the uterus drawing it up 
into the lower uterine segment and does not itself contract. As 
these fibers become shorter and thinner as a result of this drawing 
up process, the cervix effaces or becomes thinner and dilates which 
eventually allows the uterine contents to pass through the opening 
(Varney, 1980). 
Although the primary factor in muscle contractility of the uterus 
is progressive stretch and irritation of the muscle fibers, other 
factors are implicated. Increased contractility is potentiated by 
the increased estrogen to progesterone ratio (Guyton, 1976; Clark & 
Affonso, 1979). Progesterone, which blocks myometrial contractility, 
decreases in amount before labor begins (Clark & Affonso, 1979). 
Prostaglandins, which have many diverse functions, and oxytocin, 
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which directly stimulates myometrial fibers, also stimulate uterine 
contractions (Clark & Affonso, 1979; Varney, 1980; Ganong~ 1979). 
Calcium ions are involved in the initiation of smooth muscle con-
traction as they are in all muscles in the body (Ganong, 1979). The 
increased estrogen to progesterone ratio increases binding of the 
fibers (Clark & Affonso, 1979). Other theories regarding the initi-
ation of labor include placental aging, fetal hypothalohypophyseal-
adrenal activity, fetal membrane contribution, and decidual degener-
ation (Clark & Affonso, 1979). None of the theories of and by them-
selves have been substantiated totally; therefore, it has been con-
cluded that "an unknown entity triggers labor" (Sturrock & Yeomans, 
1973, p. 434). 
Barometric Pressure 
Barometric pressure, defined as the "weight per unit area of a 
column of atmosphere resting on the earth's surface" (Rosen, 1979, 
p. 344) may be one factor that contributes to increased contractil-
ity of the uterine fibers. It is a measure of the density of the 
air and varies constantly in response to changing climatological 
tonditions. As the atmospheric density changes, a weather change is 
prognosticated. For example, as the barometric pressure falls, a 
different air mass will move into the area. As the pressure con-
tinues to fall, precipitation will follow; therefore, a decrease in 
barometric pressure usually corresponds to an increase in air mois-
ture or humidity. However, this conclusion is not accurate in this 
geographic locale as in this area, the prefront is dry. The barom-
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eter rises again as the storm passes. Different air masses 
with differing densities as well as dissimilar physical and chemi-
cal attributes, do not mix. The transition zone between the two 
masses is called a front. A warm front is one in which warm air 
moves "toward and over an area with cold air; thus, warm air re-
places the cold air. A cold front moves "toward and usually be-
neath an area of warm air" (Tromp, 1973, p. 72) as the cold air re-
places warm air. The cold air is higher in density, so it has to 
move underneath the warm air. The lowest barometric pressure read-
ing occurs in transition between the two air masses. As discussed 
previously, increases and decreases in barometric pressure have been 
documented to have differing effects on the human organism. 
Lunar Phase 
Lunar phases occur due to the position of the earth relative to 
the moon and the sun with regard to the amount of light the moon is 
able to reflect to earth. The moon is closest to the earth during 
its full phase and farthest away during the new moon phase. The 
phases of the moon are divided into new, first quarter, full and 
last quarter lunar phases. The total cycle from new moon through 
last quarter lasts 29.5 days which is termed the synodic cycle. 
The new moon phase exists when the moon has moved into position in 
front of the sun so it is not seen by those on earth. As the moon 
rotates in a counterclockwise fashion around the earth, it takes a 
position 90° from that of the new moon. This is the first quarter 
phase where the right half of the moon is visible. The second 
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quarter is called the full moon. During this period, the moon 
is on the opposite side of the earth from the sun. If the moon and 
sun are in perfect alignment, a lunar eclipse can occur during this 
time of 180 0 positioning. The last quarter is opposite of the first 
quarter in that only the left half of the moon is viewed from earth. 
Rotation of 270 0 has now been completed. The cycle then starts 
again and, if the sun and moon are in perfect alignment, a total 
eclipse of the sun may occur. 
Ions 
It appears that positively charged ions predominate in the at-
mosphere during the full moon and storms. The moon and earth have 
positive ions in their atmospheres. These ions seem to effect the 
human body. For example, when the atmosphere contains ions which 
have a predominately negative charge, hypertensive patients' blood 
pressure will decrease. This decrease is not observable in healthy 
patients. When positive ions predominate, an increase in blood 
pressure is apparent in both hypertensive and healthy individuals 
(Edstrom, cited in Pavlik, 1964). Increased numbers of positive ions 
have also been correlated with the occurrence of lassitude, de-
pression, migraine headache, nausea, insomnia, irritability, and 
respiratory problems (Sulman, 1971; Krueger, 1973 in Hawkins & 
Barker, 1978). Diabetics respond to positive ions with an increase 
in blood sugar and to negative ions with a decrease (Pavlik, 1964). 
The ions present in the air that predispose these physiological 
changes vary in number and density according to the weather. During 
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a snowstorm and before thunderstorms positive ions increase in 
number. During and after a rain, negative ionization predominates 
(Reiter, 1964; Soyka, 1977; Fast, 1979). Air preceding moving weath-
er fronts also contains positive ions (Soyka, 1977). Negative 
ions will attach to dust, pollution, or moisture and lose their 
charge which results in an increase of positive ions (Soyka, 1977; 
Reiter, 1964). 
Ionization also changes according to the lunar phase. As the 
earth and moon are charged negatively, they attract positive ions 
to their atmospheres. During the time of the full moon, the moon is 
closer to the earth's atmosphere and an increase in positive ion-
ization occurs near the earth's surface (Soyka, 1977; Fast, 1979). 
The top of the charged particle layer which is farthest away from the 
earth is positively charged. The increase in positive ions is caused 
because of an interaction between the positively charged portion of 
the ionosphere and the negatively charged earth as the moon approaches 
the earth (Soyka, 1977). 
Not only does the atmosphere contain ions, but also pody fluids, 
including amniotic fluid, contain ions in varying amounts depend-
ing upon the type of fluid. These fluids are composed of molecules. 
Each charged particle, or ion, has one or more electrical charges. 
In the body, positively charged particles include sodium, calcium, 
potassium, and magnesium; negatively charged particles include 
chloride, phosphate, and bicarbonate. Positively and negatively 
charged particles attract one another in the body as they do in the 
atmosphere (Burgess, 1979). 
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As ionization changes due to changing weather and lunar phase, 
the charge of the ions affects humans, as discussed previously. 
The amniotic fluid contained in the uterus of the expectant woman 
may also reflect changes because of the ionization present in the 
atmosphere. 
Effects of Ionization on Labor 
Changes occur in the concentration of ions in the amniotic fluid 
throughout pregnancy. Sodium ion concentrations decrease during the 
last half of pregnancy and chloride ion concentration either de-
creases or remains essentially unchanged. Although sodium and 
chloride concentrations usually change proportionately to each other 
so as one goes up or down so does the other, they are not inter-
dependent in the amniotic fluid (Gillibrand, 1969; Hytten & Lind, 
1973). 
Amniotic fluid volume also changes throughout pregnancy. Closer 
to term, the total amount of fluid decreases (Lind et al., 1971; 
Hytten & Lind, 1973). This may be due to increased stratification 
of the fetal skin which impedes movement of fluids. The amniotic 
fluid is more closely related in composition to fetal plasma than 
maternal plasma; therefore, the fluid before midpregnancy is seen 
as an extension of the fetal extracellular fluid (Lind et al., 
1971). During this time, fluid moves back and forth from the fetus 
to the amniotic fluid. As the pregnancy progresses, not only is 
the fluid movement restricted, but also fluid amount is decreased 
because of dissimilarities between maternal plasma and the amniotic 
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fluid composition as constituents cannot move as readily to the 
amniotic fluid from the maternal plasma as they could previously. 
The decrease in total fluid volume is more pronounced in preeclampsia 
(Ostergard, 1966) al though preeclampsia is the result of sodium and 
water retention (Burgess, 1979). 
Fluid volume is regulated by unknown mechanisms, and contradic-
tions exist in the current theories. However, it is known that 
fetal swallowing and fetal urination are two contributing factors 
(Lind et al., 1971). Even after fetal death, the 
rate of turnover of the amniotic fluid is still 
one-half as great as it is when the fetus is 
normal, which indicates much of the fluid is 
formed and absorbed directly through the amniotic 
membranes. The total volume of amniotic fluid 
could be regulated by the amniotic membranes 
themselves, for as the volume increases the pres-
sure would rise and cause increased fluid absorp-
tion thus returning the volume to normal (Guyton, 
1976, p. 1115). 
But it is of particular interest to note that the amniotic fluid may 
exchange large amounts of sodium and water with the maternal blood 
only by diffusion and that it primarily "behaves as a walled-off 
fluid ll (Lind et al., 1971, p. 511). 
Because the amniotic sac behaves in this fashion, an analogy can 
be drawn between characteristics of the amniotic sac and enclosed 
joints. As stated previously, joints cannot equilibrate when the 
atmospheric pressure decreases. The tissue and fluids in the joint 
expand as components such as molecules and ions move apart from each 
other. Similarly, during times of barometric pressure decrease, the 
lunar phase of the full moon, and predominately positive ionization 
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in the atmosphere, the contents of the amniotic fluid may expand, 
causing the increased hydrostatic pressure and increase myometrial 
contractility due to increased stretching of the muscle fibers. 
The positive ions may move further apart as they are repelled 
from each other; therefore, the positively charged sodium ions are 
pushing away from the positively charged atmosphere. Not only may 
the ions move away from each other, but also there may be more of 
them to move away. All pathophysiological conditions previously 
discussed occurring during positive ionization in the atmosphere 
can be correlated in some fashion with increased fluid retention. 
When extracellular fluid is retained, sodium will also be retained 
as sodium is drawn into the extracellular fluid along with water. 
Because the amniotic sac obtains both electrolytes and water by dif-
fusion and does not equilibrate (Lind et al., 1971), the increased 
sodium ion concentration causing the expansion of the fluid is not 
able to pass to the maternal circulation. 
It is not known what effect changing ion charges in the atmos-
phere have on the amniotic fluid ionic or volume composition and 
therefore initiation of labor. However, it is postulated that if 
a retention of sodium, and increased ionic activity because of col-
lision and repelling by positive ions, and increased fluid volume 
in the amniotic fluid were to occur during periods of barometric 
pressure decrease, the phase of the full moon, and increased posi-
tive atmospheric ionization, the increased hydrostatic pressure 
would then result in increasing irritability of the smooth muscle 
fibers of the uterus resulting in labor and subsequent birth. On 
the other hand, if retention of sodium did not occur, positive ions 
in the amniotic fluid were not influenced by increased atmospheric 
ionization, and fluid volume was not influenced by a decrease in 
barometric pressure, labor would occur at more regular intervals. 
In fact, without the influence of lunar phase, barometric pressure 
and positive ionization, it would also be possible that the onset 
of labor may be delayed. 
Each new factor introduced influences the onset of labor posi-
tively and a cumulative effect develops. Because it is predicted 
that each factor considered without the other factors has the 
ability to influence the start of labor, then as a second or third 
factor is introduced, the probability of labor is increased. If 
all factors co-exist, labor incidence would be higher than if only 
any two of these factors were present. It is also possible that all 
factors must be present in order for this increase in labor incidence 
to occur and that without this condition being met, the incidence of 
labor and subsequent birth may even decrease (See Figure 1). 
These factors do not appear to encourage the onset of labor; in 
fact, the stronger each influence and the greater the number of fac-
tors present, the less likely it is that external conditions will 
increase the incidence of labor. The potential exists that the num-
ber of births might increase if all these factors are not present 
(See Figure 2). 
Research Questions 












































































































































































































































































































































































































































































































































































in relationship with the full moon lunar phase and positive atmos-
pheric ionization. Expectations are that more labors will occur 
during each of these times because of these influences. Therefore, 
the following research question ,was asked: 
Do labors occur more frequently than expected 
during periods of sharp barometric pressure 
decrease, full moon, and positive atmospheric 
ionization? 
If these influences are accepted, then it should also be accepted 
that stable barometric pressure, negative atmospheric ionization, 
and the new moon lunar phase conversely do not affect uterine changes; 
therefore, a second research question was asked: 
Does the number of actual labors equal the 
number of expected labors during periods of 
new moon, barometric pressure stability, and 
negative ionization? 
CHAPTER III 
METHODS AND PROCEDURES 
Introduction 
Several steps were necessary to begin to answer the research 
questions. These included identification of the methodology, the 
formulation of conceptual and operational definitions of the major 
variables, and the arrangement of the variables into an order to 
view and analyze possible relationships. 
Research Design 
The research was conducted using an ex post facto design, 
wherein the independent variables are not manipulated. Labors and 
subsequent births occur naturally. Data for each variable were 
collected from existing records. 
This research was also correlational. It attempted to index 
the extent to which variables are interrelated (Polit & Hungler, 
1978). If the variables were found to be interrelated, a causal 
relationship would not have been established, but only inferred. 
Although potential problems exist in this type of study, the 
primary one being the lack of control by the researcher, the re-
sults may be more easily generalized than if another method had 
been selected (Polit & Hungler, 1978). Certainly the findings are 
preliminary in nature and subject to further testing by repeti-
tion and utilization of other designs. 
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Whereas data were collected retrospectively, certain prospec-
tive abilities were i~herent in this data analysis. Namely, the 
values of the independent variables could be ascertained indepen-
Jently of the values of the dependent variables. These values 
were then ordered in time, such that the sequence of events, pre-
sumed to be causes and effects, were discernible. For example, 
in the analysis under which full moon, a decrease in barometric 
pressure and positive ionization occurred jOintly were identi-
fied. Subsequently the data for labor occurring during this period 
were properly classified. By showing different incidences of labor 
under different atmospheric conditions in this fashion, it was 
possible to address the major research questions using time-
ordered values on the independent and dependent variables. Similar-
ly it was possible to inspect variations in labor in situations 
other than those particular atmospheric conditions specified by the 
research questions. Thus, strictly speaking, the limits of most 
recorded studies did not manifest themselves as severe in this 
case. Furthermore, as cited in Chapter II, researchers in pre-
vious investigations tested for the effects of only one of the 
three independent variables. If all three variables do affect lab-
or in the manner suggested, then their effects may have been masked 
in the cited work. In this case, the analysis allows a test of 
both the independent and joint effects of the three independent 
variables. One other advantage should be noted. In previous 
research, researchers used only the absolute birth rate as an in-
dex of labor. However, since there may be seasonal or other 
cycles in the incidence of birth, atmospheric conditions may 
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not, strictly speaking, be compared for effects on birth. To 
compensate for this problem, it is necessary to have some estimate 
of the expected number of births for any given period and to asso-
ciate this value with variations in atmospheric conditions. In 
this instance data for expected births are available and figure 
into the analysis. 
Definition of Variables 
Lunar Phase 
There are four lunar phases: new, first quarter, full, and 
last quarter lunar phases. The time of the full moon is the 
point of the maximum amount of moonlight received by the earth; the 
time of the new moon is the point of minimum light. The phase of 
the moon was determined from data available at Hansen Planetarium 
in Salt Lake City, Utah. This information included the exact time 
of day as well as date of each lunar phase change. The full moon 
was the period of time the moon was at its brightest, encompassing 
36 hours either side of the hour that the most intense point of the 
phase was reached. The new moon was the period of time the moon 
was at its darkest, also encompassing 36 hours either side of the 
hour the phase was at its most intense point of darkness. 
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Barometric Pressure 
Barometric pressure is the measurement of the density of the 
air (Burgess, 1979). Atmospheric and barometric pressure are inter-
changable terms. They are usually reported as a "height of a 
mercury colum the air pressure can support" (Rosen, 1979, p. 344). 
Barometric pressure is an index of various states of the weather 
(Landsberg, 1969) as many weather variables change simultaneously 
with barometric pressure (Rosen, 1979). Barometric pressure, thus, 
is determined by a barometer. In this case barometric pressure 
readings were obtained from the weather squadron at Hill Air Force 
Base. These readings were recorded at three hour intervals. In-
struments used in collecting these data are calibrated for accuracy 
once yearly. 
For the purposes of the study, the barometric pressure change 
was calculated in two ways. One was accomplished by noting the 
order of appearance of the highest and lowest barometric pressure 
readings of the calendar day of the new or full moon lunar phase. 
When the low reading occurred subsequently to the high, the baro-
metric pressure decrease was calculated by subtracting the lower 
from the higher reading, thus determining the amount of barometric 
pressure decrease. The barometric pressure decrease was divided 
into the following categories: all barometric pressure decreases, 
ba rometri c pres sure decrease grea ter than or equa 1 to .100 mm of mercury, 
barometric pressure decrease greater than or equal to .120 mm, a de-
crease of greater than or equal to .140 mm, and a decrease greater 
than or equal to .160 mm. It is likely that barometric pressure 
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decreases are not as severe in the intermountain area as those ex-
perienced in other geographic locales such as in the midwest or 
along the coast where the barometric pressure change may be more 
rapid and of greater magnitude in connection with tornados or hur-
ricanes. 
The second method of calculating barometric pressure change 
was as follows. Here the effort was to characterize barometric 
pressure change for the entire 72 hour period portion of each lunar 
phase. Barometric pressure graphs were made of each lunar phase 
in the study. Each graph included the barometric pressure read-
ings every three hours for 36 hours either side of the most intense 
point of a lunar phase. Visual inspection of these graphs showed 
several similar patterns which were divided into six categories: 
a steady decrease, steady increase, stability, decrease followed by 
an increase, increase followed by a decrease, and mixed, more than 
one of the previous categories occurring during the same time of 
the lunar phase. 
In order to verify the distinctions among the categories de-
termined by visual inspection, for each graph the variance in baro-
metric pressure was calculated. These variances were averaged. The 
standard deviation or the sum of all variances was calculated. Next, 
the variance of the differences for each graph were calculated. 
Again, these variances were averaged and the standard deviation 
was ascertained. The barometric pressure categories were then de-
fined in terms of the standard of the average of the variances. The 
number .160 mm, approximately four standard deviations from the mean 
31 
variance, was selected as the value above and below which a change 
in barometric pressure occurred. Coincidentally, this value of .160 mm 
was shown in a pilot study to be associated with a higher number of 
births. Thus, a barometric pressure decrease was defined as a baro-
metric pressure decrease of .160 mm or greater. An increase was 
defined as a barometric pressure increase during the 72 hour period 
of .160 mm or more. Categories of increase followed by decrease 
and those of decrease followed by increase were defined in asimilar 
fashion. Stable barometric pressure was defined as one in which 
the barometric pressure increase and/or decrease was less than .160 
mm. The net effect of these procedures was to retain all categories 
determined by visual inspection, save the last. 
Ionization 
Ionization is the electrical charge~ either positive, negative, 
or neutral, that predominates in the atmosphere. These electrical 
charges occur in the atmosphere from the influences of the weather 
and lunar phase and are thought to instigate physiological and psy-
chological changes in humans. 
Atmospheric ionization is related to precipitation as summarized 
in Table 1. 
In this study, ionization was determined by the type of pre-
cipitation occurring during each calendar day of each designated 
period as recorded by the Weather Squadron at Hill Air Force Base, 
Utah. Positive ionization was signified by trace amounts of rain 






Indices of Ionization 
Related Atmospheric Conditions 
Trace of rain, measurable 
snow 
Measurable rain 
Dust, pollution~ moisture 
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measurable rain. Absence of precipitation was considered neutral 
ionization. This method of categorization was chosen because the 
literature suggests a correlation between ionization and specific 
weather conditions in that electrical activity found before and 
during snows indicates evidence of positive ionic activity and the 
absence of this activity indicates negative or neutral ionization. 
Neutral atmospheric ionization other than that occurring when no 
precipitation occurred could not be determined as dust or pollution 
indexes were not available at the Weather Squadron. Equipment for 
more precise measurement of positive, negative, or neutral atmos-
pheric ionization and their concentrations was not available. 
Labor 
As stated previously, theories on how labor is initiated vary 
widely. All the factors included in these various theories may 
contribute to the natural onset of labor, alone or in conjunction 
with others. The commonly accepted definition postulates that true 
labor occurs with progressive dilation and effacement of the cervix. 
However, this definition is limiting in that many dysfunctional labors 
where this does not consistently occur are excluded, although regu-
lar contractions of the uterus may be present. 
For purposes of this investigation, labor was defined impre-
cisely as the period of time that uterine contractions are experi-
enced that lead to the birth of a baby. It is not usual for labor 
to persist longer than 24 hours before birth occurs (Oxorn & Foote, 
1980). It is known that usually the time of labor decreases as 
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parity increases. Exceptions to this are found in cases or ab-
normal fetal presentations, labor abnormalities, grand multiparity, 
maternal or fetal physiological disorders, and after administration 
of analgesics or anesthetics to laboring mothers. It was assumed 
that the births occurred due to labor beginning 24 hours or less 
before the time of birth. 
Labor was indexed by the birth of an infant. Births included 
were those occurring after spontaneous onset of labor. This was 
determined by progressive dilatation and effacement of the cervix 
resulting from uterine contractions without influence of synthetic 
oxytocin preparations utilized in the initiation of these contrac-
tions. These contractions resulted in the birth of a baby. Births 
were also included that resulted from spontaneous rupture of the 
amniotic sac whether or not labor was induced or augmented with 
oxytocics. 
Labor was calculated in two ways. The first was to record the 
absolute number of births that occurred each calendar day for each 
72 hour lunar phase. Additionally, labor was calculated by a ratio 
of actual to expected births. The actual births were those previous-
ly described. An expected birth was one that was forecasted to oc-
cur 267 days after conception or 280 days from the last menstrual 
period (Oxorn & Foote, 1980). The total number of births expected 
to occur during the 24 month period of data collection were tabulated 
from available records at USAF Hospital Hill. The same records were 
used to determine the total number of expected births for each 
calendar day of the lunar phase under consideration. The number 
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of expected births was important in observing any deviation from 
the normal. If a greater number of births were expected during 
a particular time, this fact alone would bias the findings. By 
adjusting the actual births in relation to the expected births, no 
period would be artificially favored. However, if few births were 
expected and a large number did, in fact, occur, again a meteoro-
logical variable was inferred. The major difficulty existed in using 
the number of expected births as part of an index of labor in that 
these estimated dates are notoriously unreliable. Calculations made 
by the care provider might be wrong due to a variety of reasons. 
These reasons commonly include conception occurring at times other 
than fourteen days after the beginning of the last menstrual cycle 
or the inability of the expectant women to recall the date of the 
beginning of her last menstrual period. The estimated date of 
delivery may also be in error due to reasons other than miscalcu-
lation by the health care provider, but these reasons are presently 
unknown. A term pregnancy is one that lasts somewhere between 38 
and 42 weeks, not exactly 280 days, and many births occur before 
or after that number of weeks, so it may not be possible to esti-
mate precisely the time of birth. Regardless, the estimated dates 
were used for comparison to identify whether more or fewer births 
occurred than the number expected. It was assumed that errors in 
estimating expected births were randomly distributed. 
Delivery information was obtained from birth records kept at 
USAF Hospital Hill from 1 September 1979 to 31 August 1980. Per-
mission to use these birth records was obtained from USAF Hospital 
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Hill administration. Since the number of deliveries, dates and 
times of births are considered public information through the 
Bureau of Vital Statistics, maternal permission to use these data 
was not required. The names of those who del ivered are not reported 
in order to protect patient confidentiality. 
All actual births occurred at USAF Hospital Hill. The women 
who deliver at this facility are eligible for care because of mili-
tary or military dependent status. Most are dependents of enlis-
ted personnel or are themselves active-duty enlisted. These women 
live on base or in close proximity to the base. These character-
istics make these women (who deliver at Hill Air Force Base) 
similar in socioeconomic status, level of risk, and most probably, 
in nutritional status. 
Organization of Data 
Figure 3 illustrates how the five types of data were combined 
for analysis. Considering the unit of analysis to be a lunar per-
iod, data were organized within a 72 hour period centered around 
the most intense hour of the phase. Thirty-six hours are located 
on each side of the' mid-point. Over,· this period also plotted were 
the barometric pressure readings at every three hour interval. Then, 
according to calendar day, type of precipitation was entered onto 
the plot. Actual and expected births were also located by calendar 
day_ In this fashion it was possible to visualize the time order 
of events. For example, in the illustration a rather sharp decrease 
in barometric pressure was initiated approximately 15 hours into 
the pressure period. The decrease reached its nadir at about the 
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Lunar Phase 
Max-imum or Minimum 
Light 
Hours Incl uded ~ 36 hours - ---36 hours III-
















Stable ~Decrease Decrease 
V 
Decrease 
"4- 2 1 











Figure 3. Data Organization for Calendar Day Only 
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36 hour interval and rose slowly after that. The absolute baro-
metric pressure values were recorded on the right side of the plot. 
Also located after the 24 hour point was evidence of a trace of rain. 
At the bottom of the Figure are indicated both the actual and ex-
pected number of births recorded for each day. The reader should 
note that the birth data extended to a fifth day. This allowed 
testing for the effects of atmospheric conditions that might be 
lagged into the period beyond 72 hours. It should be noted the name 
of the phase, new or full, could be placed at the top of the plot. 
In this manner it was possible to locate events in time. The ad-
vantages were obvious. Actual and expected births used in the analy-
sis were taken only from that part of the plot which corresponded 
to or followed the pOints at which precipitation and barometric 
changes were noted. 
It is also possible to see how one can alter the unit of analysis 
from the lunar period to a calendar day. This procedure was followed 
as will be discussed in the next Chapter. Essentially the only dif-
ference is to measure barometric pressure change in terms of any in-
creases or decreases that occur within a calendar day_ The use of 
a calendar day is admittedly arbitrary since atmospheric effects, 
if they are to occur, are not limited by time measurement convenien-
ces. Nonetheless, the fact remains that births~ expected births, 
and precipitation are recorded in terms of calendar days. Thus, 
however arbitrary, the calendar day as the unit of analysis has 
certain traditional advantages. 
By so organizing the data for analysis it seems likely that 
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several of the more serious limitations of records study can be 
overcome. Namely, within certain limits, the sequence of events 
can be ascertained such that births that may have occurred before 
any change in barometric pressure or the occurrence of some form 
of precipitation are not treated as if they had, in fact, followed 
these events. Nor as can readily be seen, are the researchers con-
strained by the supposed interrelatedness of atmospheric con-
ditions. Should it occur, as it does, that precipitation occurs 
when barometric pressure remains stable or increases, then the ef-
fect of alterations in covariations among the independent variables 
can be observed. 
CHAPTER IV 
PRESENTATION OF FINDINGS 
The findings are presented in two ways. First, the unit of 
analysis was a calendar day. Each calendar day was classified 
according to the barometric pressure decrease that occurred. A de-
crease was recorded when the highest barometric pressure reading 
occurred early in the day with the lowest occurring subsequently 
in that same day. Barometric increase days were not included. Baro-
metric pressure decrease days included all those where the decrease 
exceeded or equalled retrospectively .160 rrnTI, .140 mm, .120 mm, 
.100 mm, .060 mm, .040 mm, and .020 mm of mercury. These days were 
further categorized according to lunar phase and type of precipi-
tation. In this initial section of the analysis, absolute births 
alone were considered. Analysis was then repeated using the ratio 
of actual to true expected births. The independent and joint effect 
of the three independent variables were illustrated through this analy-
sis. By using the second approach, the unit of analysis was an en-
tire 72 hour lunar phase. Through this analysis, each phase was 
described in terms of lunar phase, the overall pattern of barometric 
pressure change, and precipitation type. Here, labors were defined 
only in terms of the ratio of actual to expected births. Once again, 
the independent and joint effects of the independent variables were 
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illustrated. In contrast to the first analysis strategy which is 
entirely descriptive, here, inferential statistics were utilized. 
It must be recognized that weather is composed of many factors. 
Barometric pressure, lunar phases, and precipitation or atmospheric 
ionization are only a few of these factors and were selected as the 
most common indicators of weather trends. These factors may not be 
accurate indicators of birth incidence. Other factors such as wind 
Velocity, humidity, and cold or warm air fronts may also be impli-
cated. 
Geographic location may have affected the results as the inter-
mountain area of the Wasatch Front does not experience the same types 
of weather that the Midwest and Coastal areas do. Although a large 
majority of the expectant women lived on base or in the immediate 
area adjacent to USAF Hospital Hill, the sample did include some 
subjects residing outside this immediate area. It is not known 
what effects differing altitudes or proximity to either the mountain 
or bench areas may have or whether these effects could have influenced 
the results. 
Part I: Average Births 
Per Day 
The findings relative to average births per day are presented 
in Table 2. In the far left column, the two lunar phases are indi-
cated as N.M. (new moon) and F.M. (full moon). The second column 
from the left reflects the category of barometric pressure decrease 
in which any particular day was classified. The right-hand columns 






































































































































































































































































































































































































































































































































































































number of births for all days that met the accepted atmospheric 
conditions. 
Lunar Phase 
There were 200 calendar days, 100 in each of the new and 
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full moon phases. Also, for these 300 days, there were 240 births; 
123 occurred during a new and 117 occurred during the full moon. 
Thus, the average number of births per day for these 200 days was 
1.2. The daily average for the new moon was 1.23 and for the full 
moon the average was 1.17 births per day. It appears that there 
is no important lunar effect. However, after perusing the Table, 
the appearance of a decided lunar effect appears to occur under 
certain atmospheric conditions. 
Barometric Pressure Decrease 
The average births per day of any barometric pressure de-
crease was 1.222, essentially the same as the overall average births 
per day. Barometric pressure decrease categories showing the 
highest average births per day were barometric pressure decrease 
greater than or equal to .160 during the new moon with average 
births per day of 1.666 and barometric pressure decrease greater 
than or equal to .140 for the new moon with average births per 
day of 1.4. Diminishing the size of the barometric pressure de-
crease did not effect the average number of births per day until 
the decrease equalled or exceeded .080 during the full moon. 
However, the birth rate was consistently higher than its overall 
new moon average of 1.23 in all categories of barometric pressure 
decrease during the new moon. 
Precipitation 
Average births per day for all days in which precipitation 
occurred were 1.476, exceeding the overall average of 1.2 births 
per day. The average births per day exceeded the average number 
of births per day (1.2) under all precipitation types during the 
new moon lunar phase as well as under most precipitation types 
during the full moon lunar phase. The greatest effect on birth 
incidence in the full moon lunar phase was demonstrated in the 
precipitation categories of IItrace of rain" and "measurable snow," 
where 2.33 births, on the average were recorded each day. Under 
two conditions, "trace of rain ll and "measurable snow" the average 
number of daily births favored the full moon. Very little dif-
ference occurred between the two 1 unar phases duri ng days wi th 
IItrace of snow. 1I 
Precipitation was recorded for each 24 hour period. Conse-
quently, it was not possible to know exactly when during the 
calendar day that the precipitation occurred. This knowledge may 
have altered the outcome as births may have occurred prior to the 
precipitation. Accurate timing of births in relationship to the 
time and amount of precipitation, as well as the precipitation 
type, would have facilitated a more precise analysis of causal 





The average births per day when a barometric pressure decrease 
was combined with any type of precipitation was 1.452, a value in 
excess of the average number of births (1.2). 
New Moon/Barometric Pressure 
Decrease/Precipitation 
A comparison of births occurring during any barometric pressure 
decrease with those occurring with any barometric pressure decrease 
in conjunction with types of precipitation revealed that the average 
births occurring during the new moon lunar phase was 1.789. This is 
an increase from births occurring during all days of barometric pres-
sure decrease alone (1.479) and from births occurring during days 
of all precipitation combined (1.561). When the average number of 
births per day occurring during the particular type of precipitation 
were compared to those occurring during barometric pressure decrease 
alone, it was found that no particular difference occurred between 
the two, with the exception of IItrace of snow" combined with 
"measurable rain.1I The average number of births per day was 1.479 
with any barometric pressure decrease and was 2.333 when a trace of 
snow and rain occurred on the same day. 
Next, specific types of precipitation in combination with any 
barometric pressure decrease were compared. Those showing an over-
all increase in average births per day were "trace of rain" and 
"trace of snow," combined with "measurable rain," both types as-
sociated with any barometric pressure decrease. Lower birth inci-
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dence was found with precipitation types combined with any barometric 
pressure decrease of IImeasurable rain," IItrace of snow,1I and "mea-
surable snow. 1I 
A comparative analysis then compared specific barometric pres-
sure decreases alone, in association with all types of precipitation, 
and finally, with specific types of precipitation. A comparison 
between precipitation alone and that same precipitation occurring 
with a specific barometric pressure decrease were also made. 
Ba rometri c pressure decrease greater than or equa 1 to .160 (1.666). 
The average number of daily births with all types of precipitation 
was 1.0. This did not vary among the specific types of precipita-
tion. It should be noted that no days fit this barometric pressure 
decrease category and precipitation type in the IItrace of rain," 
IItrace of snow,1I "measurable rain,1I or "trace of snow with measur-
able rain ll categories. 
Barometri c pressure decrease greater than or equa 1 to .140 (1.583). 
The average number of births per day was highest only when "measur-
able rain ll was combined with a barometric pressure decrease (2.0), 
as compared to those births occurring during only barometric pres-
sure decrease (1.583). The same was true when "measurable rain" 
with a barometric pressure decrease (2.0) was compared to the aver-
age births occurring during the precipitation alone (1.444). There 
were no cases of barometric pressure decrease as combined with 
IItrace of rain,1I or IItrace of snow ll combined with "measurable 
rain.11 As a whole, no increase or decrease in births were observed 
when any precipitation type (1.625) combined with the barometric 
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pressure decrease. 
Barometri c pressure decrease greater than or egua 1 to .120 (1.529). 
The average number of births per day were higher when the barometric 
pressure decrease combined with precipitation types IItrace of 
rain" and IItrace of snow with measurable rainll(2.0). A smaller 
average was observed in other precipitation types. Average births 
per day were slightly higher when barometric pressure decrease was 
considered alone to when it combined with any precipitation (1.778). 
The same higher average occurred after barometric pressure decrease 
combined with precipitation (1.778) as compared to those occurring 
during precipitation alone (1.561); however, the birth rate became 
slightly lower from "trace of snow with measurable rain ll (2.333) 
when the barometric pressure decrease (2.0) was added. 
Barometri c pressure decrease grea ter than or egua 1 to .100 (1.625) . 
A higher average number of births occurred when precipitation types 
IItrace of rain,1I (2.0) Ilmeasurable rain,1I (1.857) and IItrace of 
snow combined with measurable rain" (2.5) were observed in con-
junction with barometric pressure decrease. More average births oc-
curred in both precipitation types IItrace of rain" (2.0) and 
"measurable rain" (1.857) when compared to precipitation without 
the barometric pressure decrease (1.571 and 1.444). A higher aver-
age was also noted when IItrace of snow ll was combined with "measur-
able rain" and the barometric pressure decrease (2.5). Any pre-
cipitation type with rain (2.0, 1.857, 2.5) showed greater average 
births per day in combination with the barometric pressure compared 
to the average births occurring during each precipitation type 
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alone (1.571, 1.444, 2.333, respectively). 
Barometric pressure decrease greater thanor equal to .080 (1.447). 
In this category, "trace of rain,1I (1.75) and IItrace of snow with 
measurable rain" (2.5) showed a higher number of births. Again, 
this influenced the birth rate to become higher in this barometric 
pressure category in combination with any precipitation (1.875). 
These sameprecipitat'ion types when combined with the decrease in 
barometric pressure showed a higher number of average births when 
compared to precipitation types with the barometric pressure de-
crease deleted (1.571, 2.333). 
Barometric pressure decrease greater than or equal to .060 (1.409). 
A greater number of average births per day occurred with the same 
precipitation types when combined with barometric pressure decrease 
and compared to those occurring during barometric pressure decrease 
or precipitation types alone. The ratios were unchanged from the 
previous barometric pressure decrease category. 
Barometri c pressure decrease greater than or equa 1 to .040 (1.489) 
and .020 (1.479). The same pattern of increases and decreases in 
the average number of births per day occurred as in the previous two 
barometric pressure decrease categories. 
Full Moon/Barometric Pressure 
Decrease/Precipitation 
The average number of births per day during the full moon (1.17) 
became greater when a barometric pressure decrease was combined with 
precipitation of IImeasurable rain lf (1.25) and "trace of snow ll (2.0); 
however a lower number of births was noted in all other precipita-
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tion types combined with a barometric pressure decrease. As a whole, 
the average number of births per day was greater when any precipi-
tation alone (1.174) was considered as compared with those occurring 
during any barometric pressure decrease alone (1.104). Neither of 
these averages, however, differed significantly from the total aver-
age births per day occurring during the full moon lunar phase (1.17). 
An opposite effect of that reported during the new moon was noted 
as the average number of births per day became higher when barometric 
pressure decrease was combined with precipitation "measurable rain" 
(1.25), and "trace of snow" (2.0). This was compared with births 
occurring during the precipitation alone (0.909, 1.556). A smaller 
average number of births per day was observed when barometric pres-
sure combined with precipitation IItrace of rain ll (1.286) and 
"measurable snow" (1.0). This was compared to the precipitation 
occurring without taking the barometric pressure decrease into ac-
count (1.833, 1.875). 
Average births per day were compared during specific barometric 
pressure decreases alone in combination with precipitation as a whole 
Also, comparison was made between these specific barometric pressure 
decreases and precipitation when separated into types and with the 
individual precipitation types alone. 
Barometric pressure decreases greather than or equal to .106 (1.167). 
When precipitation occurred in combination with a barometric pressure 
decrease (0.667), the average births per day lessened except when 
"measurable snow" was combined with the barometric pressure decrease 
(2.0). The average births remained the same or became less in this 
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category of barometric pressure decrease combined with all pre-
cipitation types when they were compared with those occurring dur-
ing precipitation types considered alone. No cases were observed 
in times of "trace of rain" or "trace of snow with measurable rain" 
when both were combined with a barometric pressure decrease. 
Barometri c pressure decrease greater than or equa 1 to .140 (1.583). 
No change or a smaller number of average births were observed when 
barometric pressure decrease combined with precipitation was 
compared to those occurring during a barometric pressure decrease 
alone. Higher rates of average births did not occur when barometric 
pressure decrease combined with precipitation was compared to those 
occurring with precipitation alone. 
Barometric pressure decrease greater than or equal to .120 (1.529). 
The average number of births per day lessened when barometric pres-
sure decrease was combined with all precipitation types (0.857) com-
pared with those occurring during the pressure decrease alone (1.318). 
No perceptible differences were observed in births per day when baro-
metric pressure decrease was combined with "measurable rain" (1.0) 
as compared with those occurring during the precipitation alone 
(0.909). All other cases evidenced smaller average number of births 
when precipitation occurred with a barometric pressure decrease as 
compared to those occurring during precipitation alone. 
Barometric pressure decrease greater than or equal to .100 (1.318). 
All cases of births per day were similar to those in the category of 
barometric pressure decrease greater than or equal to .120 with two 
exceptions; higher average when barometric pressure decrease was 
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combined with the precipitation type IItrace of rain" (1.8) and 
no change when barometric pressure decrease was combined with "mea-
surable rain" (1.333). In contrast, when these types of precipi-
tation occurring in conjunction with barometric pressure decrease 
were compared, instead, to precipitation alone, the average number 
of births per day changed little during "trace of ra"jn ll (1.833, 1.8), 
but increased during "measurable rain" (0.909, 1.333). 
Barometri c pressure decrease greater than or equa 1 to. 080 (1.212). 
The average number of births per day were higher when any precipi-
tation (1.538) or "trace of snow" (2.0) was combined with a baro-
metric pressure decrease. Very little change was noted when the 
barometric pressure decrease was combined with "trace" (1.333) or 
"measurable ll amounts of rain (1.25). Smaller numbers of average 
births occurred during "measurable snow" (1.0). When precipitation 
types alone were compared to precipitation types in conjunction with 
a barometric pressure decrease, a higher number of average births 
occurred during all precipitation types combined (1.375, 1.538), 
with IImeasurable rain" (0.909, 1.25), and with IItrace of snow" 
( 1 . 556, 2. 0 ) . 
Barometric pressure decrease greater thanor equal to .060 (1.11), 
.040 (1.086), and .020 (1.104). A higher number of average births 
per day were seen when the barometric pressure decrease was combined 
with "trace of snow ll (2.0) as compared to those births during a baro-
metric pressure decrease alone. All others changed only slightly. 
The birth rate was less when all precipitation types with a baro-
metric pressure decrease (1.174) or "trace of rain ll with barometric 
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pressure decrease (1 .286) were compared to those occurring during 
precipitation types alone (1.375, 1.838), but was greater during pre-
cipitation types IImeasurable rain" (1.25) and "trace of snow" (2.0) 
when compared with precipitation alone (0.909, 1.556). 
Summary 
Lunar phase. The new moon and full moon lunar phases showed 
approximately equal numbers of average births per day (1.23, 1.17). 
Barometric pressure decrease. A barometric pressure decrease 
was associated with higher average numbers of births per day during 
the new moon lunar phase in all categories of barometric pressure 
decrease. 
Precipitation. Precipitation did affect birth incidence, es-
pecially when combined with barometric pressure decreases. 
Conclusion 
New Moon. A particularly high or low average number of births 
per day were seen when lunar phase was considered alone. When baro-
metric pressure decrease greater than or equal to .100 mnl occurred, 
the average number of births per day was higher. All types of preci-
pitation except that of "measurable rain,1I reflecting a low average 
number of births per day, indicated a higher number of births per day 
than the average number of births per day would be without any consi-
deration of variables. The average daily births became still larger 
when precipitation was combined with a barometric pressure decrease. 
This higher number of births was best indicated during a barometric 
pressure decrease greater than or equal to .100 and during preci-
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IItrace of rain ll and a IItrace of snow with measurable rain.1I It is 
also noteworthy that the precipitation type IImeasurable rain" showed 
a higher average number of births during periods of barometric pres-
sure decrease ( .100, although as a whole, when barometric pressure 
decrease was combined with "measurable rain tl no higher number of 
births were recorded. 
Full Moon. The average number of births per day were only 
slightly lower than the average number of births per day would be 
if lunar phase were not considered. When barometric pressure de-
crease without precipitation was considered, a higher number of 
births were shown only after a barometric pressure decrease of 
greater than or equal to .100. However, this higher average number 
of births was not as high as those averages occurring during the 
new moon lunar phase. When births occurring during precipitation 
alone were considered, the average number of births per day increased 
during "trace of rain,1I "trace of snow," and "measurable snow." 
Interestingly, the average number of births per day became 
less when both precipitation and barometric pressure decrease were 
tombined in all cases but one. This case occurred when precipita-
tion of IImeasurable rain" was present and the barometric pressure 
decrease was greater than or equal to .100. However, this average 
varied little from the average number of births per day occurring 
during the days of barometric pressure decrease of greater than or 
equal to .100 without considering type of precipitation. 
Summary 
During the new moon lunar phase, a higher number of average 
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births occurred when barometric pressure decrease and precipitation 
were considered independently. The effect was more pronounced when 
considered jOintly during precipitation types "trace of rain" and 
"trace of snow with measurable rain" although the latter precipita-
tion type contained too few days from which to make significant gen-
eralizations. During the full moon lunar phase, a higher number of 
average daily births also occurred, but not with the same magnitude 
as during the new moon lunar phase. In fact, a higher number of aver-
age births only occurred with precipitation type "trace of rain" and 
barometric pressure decrease greater than or equal to .100 and during 
"trace of snow" with the barometric pressure decrease greater than or 
equal to .080. 
Thus, the data indicate the precipitation type most closely as-
sociated with a higher average of births is "trace of rain" and the 
most important barometric pressure decrease is one that is greater 
than or equal to .080. These factors do seem important during the new 
moon lunar phase, but also contributed to birth incidence during the 
full moon lunar phase. 
Ratio of Actual to Expected Births 
Per Calendar Day 
Using the same method of analysis, actual average births per 
day were replaced by the ratios of actual to true expected births. 
During the period studied, 942 births were expected but only 862 
occurred. Overall then, the daily ratio of actual to expected 
births was .915. Under certain atmospheric conditions, however, 
some rather extreme departures from this overall ratio were observed. 
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Thus, in contrast to calculations using the average of actual daily 
births, there appears to be a more pronounced lunar and meteorologi-
cal effect, especially under conditions of rain and or snow, depend-
ing upon the size of the barometric pressure decrease and the lunar 
phase. Table 3 summarizes the results of the analysis examining 
the ratio of actual to expected births. 
Lunar Phase 
During the 24 month period, 942 births were expected compared 
to 862 births which actually occurred. Thus, the ratio of actual 
to expected births for the entire period was .915. The new moon 
actual to expected ratio was 1.183, the full moon 0.090, thus the 
new moon lunar phase showed a higher ratio of actual to expected 
births. The ratio for the full moon was approximately the same 
as for all lunar phases combined. 
Barometric Pressure Decrease 
The largest ratio of actual to expected births was found in the 
new moon lunar phase during daily barometric pressure decreases 
greater than or equal to .160 (3.333). The largest ratio in the 
full moon was during times of barometric pressure decrease of greater 
than or equal to .140 (1.40). As a whole, the new moon lunar phase 
showed a larger ratio than did the full moon. The new moon's birth 
ratio was 1.578 compared to the full moon's of 1.039. Without con-
sidering lunar phase, in all conditions of barometric pressure de-
crease, the total 'average ratio of births was 1.211, somewhat higher 

























































































































































































































































































































































































































































































































































































































































































The ratio of actual to expected births for both the new and 
full moon lunar phases combined was 1.260, again somewhat above the 
overall ratio. A high ratio was observed in all precipitation types 
during the new moon lunar phase. The higher ratios during the full 
moon were found in only precipitation types "trace of rain u (2.01) 
and "measurable snow" (1.154). Under "trace of snow" (.636) and 
"measurable rain" (.714) the full moon ratio was decidedly low. No days 
occurred with full moon and "trace of snow with measurable rain.lI. 
Barometric Pressure/ 
Precipitation 
The ratio of actual to expected births when any barometric pres-
sure decrease was combined with any precipitation type was 1.488, 
which was higher than the average ratio of 0.915. More specific 
comparisons were made for the ratio of actual to expected births 
occurring during all barometric pressure decreases and precipitation 
types and for those during specific barometric pressure decrease and/ 
or precipitation types. 
New Moon 
In general, a decrease in ratio was observed when barometric 
pressure decrease was combined with any precipitation (1.36) compared 
to the ratio occurring during precipitation alone (1.6). A decrease 
was also observed when IItrace of snow" was combined with a baro-
metric pressure decrease (1.0) compared with this precipitation type 
without barometric pressure decrease (1.2) considered. A high ratio 
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was noted when precipitation types Iltrace of rain" (2.667), "mea-
surable rain" (2.0), "measurable snow" (4.0), and IItrace of snow with 
measurable rain ll (5.0), were combined with any barometric pressure 
decrease compared with the ratio of the precipitation type alone 
(1.833, 1.368, 2.0, 3.5). 
Barometric pressure decrease greater than or equal to .160 (3.333). 
The ratio when this barometric pressure category alone was considered 
was higher than the ratio found when the decrease was combined with 
any type of precipitation (0.5). When the ratio during any precipi-
tation type and barometric pressure decrease were compared with the 
precipitation type alone, it was found that all ratios decreased, 
the higher ratio belonging to that of precipitation alone (1.6). No 
cases were included in the precipitation types "trace of ra"inll or 
IItrace of snow with measurable rain.1I 
Barometric pressure decrease greater than orequal to .140 (1.727). 
The ratio of births found with precipitation in combination with 
a barometric pressure decrease (1.625) showed only a slightly higher 
ratio than that of barometric pressure decrease without considering 
precipitation (1.727). No cases were present for IItrace of rain" or 
"trace of snow with measurable rain.1I The barometric pressure de-
crease contributed nothing to IImeasurable snow" as this ratio re-
mained unchanged (2.0); however, all other types of precipitation 
when combined with barometric pressure decrease showed a higher 
ratio than when precipitation alone was considered. 
Barometric pressure decrease greater than orequal to .120 (1.733). 
No increase in the ratio of actual to expected births was observed 
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when barometric pressure decrease alone was compared to all types of 
precipitation with the exception of "measurable snow ll (4.0) and 
"trace of snow combined with measurable rain" (4.0) in which the 
ratio was substantially higher. A lower ratio was noted in precipi-
tation types "trace of rain ll (1.0) and "trace of snow ll (0.5) com-
bined with barometric pressure decrease as compared with the ratio 
of precipitation type alone (8.833, 1.2). The ratio remained essen-
tially the same when barometric pressure decrease and IImeasurable 
rain" (1.2) were compared to IImeasurable rain" alone (1 .. 368). 
Barometric pressure decrease greater than or equal to .100 
(1.857). A slightly higher ratio was observed from that found in 
barometric pressure decrease alone when compared to IItrace of rain" 
with the barometric pressure decrease (2.0). A substantially higher 
ratio was found in the precipitation types IIsnowll (4 .. 0) and "trace of 
snow with measurable rain" (5.0) in combination with a barometric 
pressure decrease as compared to barometric pressure decrease alone. 
IITrace of snow" with barometric pressure decrease (1.0) showed a lower 
ratio as compared to that of a barometric pressure decrease alone. 
An increase was noted when comparing "trace of rain" (2.0), "mea-
surable rain" (1 .. 625), "measurable snow ll (4.0), and "trace of snow 
with measurable rain ll (5.0), all types combined with barometric 
pressure decrease, to the precipitation without the barometric pres-
sure decrease (1.833, 1.368,2.0,3.5). 
Barometric pressure decrease greater than or equal to .. 080 
(1.571). A decrease was observed in the ratio when precipitation type 
IItrace of snow" with barometric pressure decrease (1 .0) was compared 
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to barometric pressure decrease alone as it was obvious that precipi-
tation diminished the ratio. The ratio increased in all other spe-
cific precipitation types. When ratios occurring in cases of both 
precipitation and barometric pressure decrease were compared to those 
occurring during the precipitation alone, an increase in ratio was 
found in all categories of both precipitation and barometric pressure 
decrease, except "trace of snow ll with the barometric pressure de-
crease (1.0). 
Barometric pressure decrease greaterthanoregual to .060 (1.016), 
.040 (1.591), .020 (1.578). The only ratio that differed from that 
found in the barometric pressure decrease category previously dis-
cussed was that in "trace of snow" (1.0) which was essentially equal 
to that ratio found in viewing barometric pressure decrease alone 
when the barometric pressure decrease was greater than or equal to 
.060. 
Full Moon 
When a barometric pressure decrease was combined with precipi-
tation, an increased ratio was found in all cases except that of 
"trace of snow ll in combination with barometric pressure decrease 
(0.75). An increased ratio was found in all cases of precipitation 
in combination with a barometric pressure decrease as compared with 
the precipitation type alone. No cases were observed during the 
full moon with IItrace of snow with measurable rain." 
Barometric pressure decrease greater than or equal to .160 (0.778). 
A decrease or no change in the ratio was observed when precipitation 
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with a barometric pressure decrease was compared to barometric pres-
sure decrease alone. A decrease in ratio also occurred when cases 
with both precipitation and barometric pressure decrease were com-
pared to the ratio found in precipitation alone. No cases were ob-
served with "trace of rain ll with barometric pressure decrease. 
Barometric pressure decrease greater thanoregual to .140 (1.40). 
An increased ratio was observed from barometric pressure decrease 
alone to barometric pressure decrease with "trace of rain 'l (2.0). 
All other precipitation types associated with barometric pressure 
decrease showed a decreased ratio when compared to barometric pres-
sure decrease alone. When the ratio of the combination of barometric 
pressure decrease and precipitation types were compared to ratios 
of precipitation alone, all cases showed a decline in ratio with 
the exception of IImeasurable rain" with barometric pressure decrease 
(1.0) which showed a slight increase from the ratio found in rain 
alone (0.714). 
Barometric pressure decrease greater thanoregual to .120 (1.381). 
An increase in the ratio was present only when IItrace of rain ll 
was combined with barometric pressure decrease (2.0) as compared 
to the ratio occurring with the barometric pressure decrease alone. 
However, this case showed no increase in ratio when compared to pre-
cipitation type alone (2.0). A slight increase in ratio occurred 
from the ratio of precipitation type (0.714) alone to that ratio 
occurring when barometric pressure decrease and measurable rain 
were combined (1.0). 
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Barometric pressure decrease greater thanorequal to .100 (1.381). 
A substantial increase in the ratio of actual to expected births 
were noted from barometric pressure decrease alone to IItrace of rain" 
(3.0) and "measurable rain" (4.0) in combination with barometric 
pressure decrease. All other precipitation types when combined with 
the barometric pressure decrease showed a decreased ratio. These 
ratios also increased when "trace" and Ilmeasurable amounts of 
rain" were combined with barometric pressure decrease, as compared 
with precipitation alone (2.0, 0.714). 
Ba rometri c pressure decrea se grea ter than or equa 1 to .080 (1.212), 
.060 (1.0), .040 (1.0), and .020 (1.039). The ratios increased in 
the same cases as did those in the previously discussed barometric 
pressure decrease ca tegory wi th the except i on of "trace of ra i n II 
with barometric pressure decrease (2.25) compared to "trace of rain" 
alone (2.0). In this case, there is little change observed in the 
ratio. 
Summary 
One of the major problems inherent in this study was the com-
parison made between the actual and expected number of births oc-
curring during the designated time. As individual charts of patients 
delivering at USAF Hospital Hill are not available after one year 
from their filing, it was not possible to know when the expectant 
mother delivered in relation to her expected date of delivery. It 
is also possible that those for whom estimated dates of confinement 
were noted were not necessarily those women who actually delivered. 
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Also, some women included in the estimated date of confinement 
calculations left the area. Statistical correction was made in the 
number of those expected to deliver in order to make a more accurate 
comparison. Some relationship between the actual and expected num-
ber of births is obvious as usually the time period during which 
more births are expected also contained the greatest number of 
actual births. Although the use of the expected dates may be a dis-
puted point, its use was also an advantage as a more accurate com-
parison could be made across the categories. 
Lunar Phase. The new moon recorded a larger actual to expected 
ratio than did the full moon lunar phase. 
Barometric pressure decrease. The new moon showed the highest 
ratio when the barometric pressure decrease was greater than or equal 
to .160. The full moon showed the largest ratio in actual to expected 
births after a barometric pressure decrease greater than or equal 
to .140. 
Precipitation. In the new moon lunar phase, the highest ratios 
were found in "trace of rain ll (1.833), IImeasurable snow" (2.0), and 
IItrace of snow with measurable rain ll (3.5). The highest ratio in 
the full moon lunar phase was found in IItrace of rain ll (2.0). All 
other ratios remained essentially the same or decreased. 
Conclusion 
New Moon. The new moon showed a higher ratio of actual to ex-
pected births than the ratio expected if the lunar phase was not 
considered as a variable. All barometric pressure decreases in-
fluenced the birth ratio to become greater than the average ratio. 
All types of precipitation also showed a higher ratio of births. 
An even higher ratio of births is found when a barometric pressure 
decrease is combined with all precipitation types except a Iltrace 
of snow. II The amount of barometric pressure decrease that most 
closely related to the higher birth ratio is the barometric pres-
sure decrease greater than or equal to .080. 
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Full Moon. The ratio of actual to expected births became slight-
ly lower than it would be without lunar phase considered. A baro-
metric pressure decrease of greater than or equal to .080 is neces-
sary before this ratio begins to rise. Precipitation types that 
influenced the birth ratio to become higher when considered apart 
from barometric pressure decreases were "trace of rain,1I IImeasurable 
rain ll and IImeasurable snow. II An even higher birth ratio was observed 
when these precipitation types were combined with a barometric pres-
sure decrease. The barometric pressure decrease associated most 
closely with this higher birth ratio when precipitation was a factor 
was that of a decrease greater than 'or equal to .060. 
Summary 
A summary of the findings is reflected in Figures 4 and 5. When 
barometric pressure decrease was considered jOintly with precipita-
tion, the ratio of births in the new moon lunar phase showed a more 
dramatic rise than during the full moon. The threshold in barometric 
pressure decrease for a higher birth ratio differs slightly in that 
a higher ratio of actual to expected births is observed when the 
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N • M • = <1-----C> ave. 
N • M • + BP ~ > . 1 00 = 4 ave. 
N. M. + BP ~ ~ .100 + tr ra; n = if ave. 
F . M . = <l---t> ave. 
F . M. + BP ~ > .100 = if:- ave. 
I 
F. M. + BP v > .100 + tr ra i n = ~ ave. 
N.M. rJ F.M. 
N.M. + BP.q > .100 > F.M. + BP ~2.. .100 
N.M. + BP V > .100 + tr rain> FM + BP.g > .100 + 
tr rain 
~: N.M. = new moon; F.M. = full moon; ~ = increase; ~ = decrease 
~ = unchanged 
Figure 4. Simplified Findings: Average Births Per Day 
N.M. 
- ~ ratio 
N.M. + B.P.~ > .080 = Lf ra tio 
-
N.M. +B.P.{? > .080 + tr rain, meas. rain = ~ ratio 
F.M. = <l--{> ratio 
F.M. + BP ~ > .060 = Sl Lf ratio 
F.M. + BP ~ .060 + tr rain, meas rain, snow = 
sl ~ ratio 
N.M. > F.M. 
N.M. + BP ~ > .080 > F.M. + BP ~ > .060 
N.M. + BP ~ > .080 + tr rain, meas. snow, rain 
F.M. + B.P.~ ~ .060 + tr rain, meas. rain 
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~: N.M. = new moon; F.M. = full moon; ~ = increase; ~ = decrease 
<r--~ = unchanged 
Figure 5. Simplified Findings: Actual to Expected Births 
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barometric pressure decrease is greater than or equal to .060 in the 
full moon and greater than or equal to .080 during the new moon. 
Precipitation types most closely allied with a higher ratio include 
"trace of rain" and "measurable snow. 1I 
Thus, the variables of barometric pressure decrease and pre-
cipitation appear to playa larger role during the new moon lunar 
phase than during the full moon phase. When IItrace of rain" oc-
curred the prevailing atmospheric charge was positive. Therefore, 
under influences of positive atmospheric ionization and a barometric 
pressure decrease, the new moon lunar phase showed a higher birth 
incidence than the new moon. This was shown both when average 
births per day and the actual to expected ratios were compared. 
Part II: Actual to Expected Births Per 
Lunar Phase Period 
In this section, inferential statistical methods were used. 
Only actual to expected births were used for comparison. Barometric 
pressure categories other than barometric pressure decreases were 
considered alone and in conjunction with the other variables of 
lunar phases and precipitation. 
Lunar Phase 
Eight hundred and sixty-two births occurred during the data col-
lection period. The total births in each lunar phase should be one-
fourth of that, approximately 215.5, if there were no lunar effect. 
Since only three of seven days in each lunar phase were used for ta-
bu1ation, approximately 92.4 births should have occurred during these 
three days in each lunar phase. However, during the new moon lunar 
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phase, a total of 122 births occurred or 132% of the expected. A 
total of 133 births occurred during the full moon phase, 144% of the 
expected. Although it was postulated that the fu.ll moon wQuld have 
a greater effect on birth incidence than the new moon, these data 
support the idea that the influences on births of these two opposite 
lunar phases are approximately equal. 
When actual births were compared to standardized expected births 
occurring during the designated new and full moon days, a minimal 
difference in the number of births was found. There were 150 ex-
pected births during the full moon lunar phase and 125 during the 
new moon lunar phase. Statistically, no more births in one phase 
occurred when the ratio of actual to expected births was compared 
between the two phases. This impression was corroborated by Chi 
Square. 
It is apparent from inspecting the graphs of births by lunar 
phase and the ratio of expected births by lunar phase that no trend 
exists although isolated months do show a much larger percentage 
of births than others. No seasonal or monthly trend is apparent 
from examination of the plots of the actual, expected or the ratio 
of actual to standardized expected births (See Appendix B). 
Barometric Pressure 
The difference between actual and expected births did not vary 
significantly. Only one category existed in which actual births 
exceeded standardized expected births. This occurred with the cate-
gory of barometric pressure decrease. However, through Chi Square 
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analysis, it was shown that across categories of barometric pressure, 
there were no significant differences between actual and expected 
births. Thus, barometric pressure change alone appeared to have 
no demonstrable influences on labor incidence. 
Precipitation 
The differences between actual and expected births were compared 
with the categories of precipitation. Births occurring during the 
same day of the precipitation nccurrence showed a p value less than 
than .005 but births occurring the day after the precipitation showed 
p value greater than .05. Those categories showing ratios of actual 
to expected births in excess of 100% were categories one (trace of 
rain), four (measurable snow), and six (trace of snow with measurable 
rain). Category six showed the largest percentage of actual to ex-
pected births; however, only three new moon days and no full moon 
days occurred with these types of precipitation. The greatest in-
fluence on birth incidence was found when categories one, four, and 
six were combined with a p value of less than .005; however, category 
six made the greatest contribution to this outcome. It was deter-
mined that a higher number of births occurred when under the in-
fluence of the precipitation occurring the same day of the births. 
Positive atmospheric ionization was present during "trace of 
rain" and "measurable amounts of snow." Although measurable rain was 
included in precipitation type six, the finding was not dependable 
as so few days were represented. This finding supports the idea 
that positive ionization as indicated by precipitation types "trace 
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or rain" or "measurable snow" are associated with higher numbers of 
births. 
Barom~tric Pressure/Lunar Phase 
The differences between actual and standardized expected births 
across all categories of barometric pressure change and between new 
and full moon lunar phases were not statistically significant (p = 
.5). Thus, the joint effects of lunar phase and barometric pressure 
change were unimportant. However, actual births exceeded standardized 
expected births by the largest margin under the condition of baromet-
ri c pressure decrease in both 1 una r pha ses . As seen in Tab 1 e 4, 
the new moon had the larger ratio (148% - 125%). This supports 
this hypothesis that large barometric pressure decreases positively 
influence labor. Yet the influence is most pronounced during the 
new moon, contrary to expectations. In any event, the influence 
seems apparent. 
The weak support for the idea of a conjoint positive influence 
on labor of the full moon lunar phase and barometric pressure de-
crease are possibly due to the absence of large barometric pres-
sure decreases during the full moon. However, the barometric pres-
sure decrease periods occurred four times during the full moon and 
five times during the new moon, not a large difference in frequency 
of occurrence. Thus the finding reported previously must stand. 
All barometric pressure categories also differenced in number 
of periods included by only one, with the exception of stable baro-
metric pressure. Stable periods occurred during 12 full moon periods 
Table 4 
Actual to Expected Births: Barometric Pressure 
and Lunar Phase 
Barometric Pressure Category Lunar Phase 


















compared to only eight new moon periods (Appendix C). In light of 
the fact that the relevant literature indicates that less stable 
weather occurs during the full moon lunar phase, this was a surpris-
ing finding. According to the graph comparing actual births occur-
ring during the new and full moon lunar phases, it appears initially 
that births occur more frequently during stable barometric pressure 
and during the full moon lunar period. However, it must be recog-
nized that there were more stable days during the full moon lunar 
phases than during the new moon phases. This would result in a 
greater number of births occurring during this phase within the 
stable barometric pressure category. 
Precipitation/Lunar Phase 
Comparison between lunar phases and the number of days ocur-
ring in each phase compared with each type of precipitation was made. 
Only precipitation types 0 and 2, "absence of precipitation ll and 
"trace of snow" roughly equalled one another. During the two lunar 
phases, 59 days of no precipitation occurred during the new moon 
and 56 during the full moon. When "trace of snow ll occurred, 9 such 
days were included in both lunar phases. More days with "trace of 
rain" or "measurable snow" occurred during the full moon phase. Se-
venteen days with "trace of rain ll occurred during the full moon 
compared to only seven days found in the new moon. Eight days of 
"measurable rain" occurred during the full moon and only four during 
the new moon. "Measurable rain" occurred more frequently during the 
new moon as 18 such days were included in this phase compared with 
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10 during the full moon phase (Appendix C). All days (3) of "trace 
of snow" comb i ned wi th "measurab 1 e ra in II occurred duri ng the new 
moon lunar phase. 
Data regarding actual and expected births were organized ac-
cording to the percentages of actual to standardized expected births 
that occurred during each type of precipitation and each lunar 
phase. Table 5 reflects this arrangement. 
The highlighted sections of the table refer to percentages 
of actual to expected births that exceeded 100%. It is readily seen 
that the majority of percentages greater than 100% occurred during 
the new moon lunar phase. These occurred during all precipitation 
categories with the exception of "trace of rain.1I The only sizable 
ratio found occurring during the full moon was that of "measurable 
rain.1I The lowest ratio in both lunar phases occurred in the preci-
pitation category IItrace of rain.1I 
No definite correlation between atmospheric ionization and a 
higher number of births could be discerned. Positive ionization in 
the form of IItrace of rain" showed the smallest ratio. The IImeasur-
able rain ll category was only slightly higher than 100%. In this 
case, negative or neutral ionization, particularly during the new 
moon lunar phase, had a greater influence on birth incidence. 
Barometric Pressure/Precipitation 
Barometric pressure categories were crossindexed with preci-
pitation types. These results are shown in Table 6. By referring 
to Table 6, the highest percentages of births occurred when IItrace 
Table 5 
Percentage of Actual to Expected Births Occurring During 
Precipitation Types and lunar Phase 
Precipitation lunar Phase 























Barometric Pressure Categories Crossindexed with Precipitation Types 
Barometric Precipitation 
Pressure 
Category ~ 1 2 3 4 6 
1 156% 109% 284% 103% 103% 258% 
2 113% 0 284% 43% 120% 0 
3 88% 183% 17% 426% 103% ~ 
4 54% 0 ~ 146% 69% 103% 
5 292% 0 71% 69% 152% 0 
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of snow ll was combined with IImeasurable rain ll during a barometric 
pressure decrease, IItrace of snow" during a barometric pressure 
increase, IItrace of rain" during barometric pressure stability, 
IImeasurable rain" when the barometric pressure decreased, and sub-
sequently increased, and in the absence of precipitation during 
barometric pressure increase followed by a decrease. Higher per-
centages also occurred during "trace of snow ll with barometric pres-
sure decrease and IImeasurable snow ll during a barometric pressure 
increase. 
Table 7was developed in order to clarifythe relationships found 
between barometric pressure categories and atmospheric ionization. 
During all times of negative atmospheric ionization, a higher 
percentage was found when compared to times of positive or neutral 
ionization except during barometric pressure category five, an in-
crease followed by a decrease, in which the percentage was largest 
during times of neutral ionization. However, if percentages of all 
types of precipitation are compared to percentages occurring during 
no precipitation, it can be seen that precipitation during all baro-
metric pressure categories will have impact on the birth rate. 
Lunar Phase/Barometric Pressure/ 
Precipitation 
The data were organized into the number of births occurring dur-
ing the new and full moon lunar phases by categories of both baro-
metric pressure and precipitation. Expected and standardized ex-
pected births were organized in the same way. When the ratio of 
actual to standardized expected births was calculated, any 
Table 7 






























standardized expected value equalling zero was changed to 0.5 (a 
continuity correction recommended by the biostatistician, Dr. Mar-
lene Egger). Chi square for this section was calculated with a p 
value less than .01, a significant finding. 
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In order to visualize the comparison among lunar phases, 
barometric pressure categories and precipitation types, Table 8 is 
provided. Shown are comparable categories where important differen-
ces in birth ratios exist. 
Those cells containing the largest percentages were located 
predominantly in the new moon lunar phase. When ratios between the 
new and full moon lunar phases were compared, those cells containing 
approximately double the birth rate of the~same cells in the other 
lunar phase were noted. Six cells in the new moon lunar phase exceed-
ed the full moon values by that amount or more. Only two cells in 
the full moon lunar phase exceeded the comparable cells in the new 
moon lunar phase. Additionally, four cells in the new moon lunar 
phase showed no actual or expected births during the full moon. 
Three cells in the full moon showed no actual or expected births in 
the opposite lunar phase. Cells without births in the other lunar 
phase included those in the new moon lunar phase with "measurable 
amount of snow" and a decrease in barometric pressure, IImeasurab1e 
amount of rain" and a decrease in barometric pressure, IImeasurable 
amount of rain" with "trace of snow" and a decrease in barometric 
pressure, and "measurable amount of rain with trace of snow" and 
barometric pressure decrea?e followed by an increase. Cel1swithout 

























































































































































































































included stable barometric pressure with "measurable amount of snow," 
and a decrease followed by an increase in barometric pressure with 
"measurable amount of snow. 1I 
Table 9 illustrates trends in birth incidence which show the 
lunar phase that appears to most influence birth incidence during 
particular types of precipitation and categories of barometric pres-
sure. It should be noted that birth incidence favoring the new moon 
occurred during barometric pressure categories 1, 2 and 6. The only 
barometric pressure category in which the full moon was favored was 
category 3, stable barometric pressure. Both lunar phases were re-
presented in barometric category 5. 
During the stable barometric pressure, precipitation was asso-
ciated with larger birth ratios during the full moon lunar phase. 
Barometric pressure does not appear to playa role in determining 
birth incidence in this category. 
In category 1, a decrease in barometric pressure, the larger 
ratio of births occurred during the new moon lunar phase when a baro-
metric pressure decrease was combined with all types of precipita-
tion except "measurable rain.1I A greater ratio of births occurred 
during times of snow and the new moon lunar phase when an increase 
in barometric pressure was present. Precipitation linked with larger 
birth ratios in category 4, a decrease followed by an increase in 
barometric pressure, included all "measurable amounts of rain or 
snow", "measurable rain" in the new moon and "measurable snow" 
during the full moon lunar phase. 
When an increase was followed by a decrease in barometric 
Table 9 
Trends in Birth Incidence 
Barometric Pressure 
Preci pita ti on 
Types 
1 2 3 4 5 
0 0 
Trace rain X (0) 
Trace snow X X (0) 
Measurable rain 0 X X 
Measurab 1 e snow (X) X (0) (X) 
Trace snow, (X) (X) 
measurable rain 




pressure in category 5, only the new moon lunar phase showed any 
effect on birth incidence. This occurred with no precipitation and 
with "measurable amounts of rain or snow." 
Summary 
In neither analysis did lunar phase alone appear to be a con-
tributing factor in birth incidence. In the first section of data 
analysis, it was seen that barometric pressure decreases of a par-
ticular amount were prerequisite to a higher number of births. 
Barometric pressure decrease was defined differently in the second 
section. Differing results might have been evidenced had a divid-
ing point other than .160 been utilized for the second section. 
In general, both methods of analysis supported the premise that 
barometric pressure changes and precipitation playa larger role 
in determination of birth incidence during the new moon lunar 
phase. 
CHAPTER V 
DISCUSSION AND RECOMMENDATIONS FOR 
FURTHER RESEARCH 
The theory discussed in Chapter II asserted that meteorologi-
cal conditions that would positively influence the birth rate would 
be those of a full moon lunar phase, barometric pressure decrease, 
and positive atmospheric ionization. Conditions under which the 
birth rate would be unaffected were those of a new moon lunar phase 
in conjunction with barometric pressure stability and neutral or 
negative atmospheric ionization. 
The findings supported these expectations and provided other 
information about the interrelationships among the key variables. 
It was discovered that the resulting incidence of births changed 
depending upon how the variables were viewed and in what combina-
tions they occurred. 
Lunar phase alone did not appear to effect birth incidence in 
any obvious way. Barometric pressure decrease in both lunar phases 
did result in a higher than expected incidence of births. Positive 
ionization as indexed by "trace of rain" and "measurable snow" com-
bined with the lunar phase resulted in lower percentages of births 
in the new moon and in an unchanged percentage in the full moon 
lunar phase. However, an increase in the percentage of births 
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occurred when both negative and neutral ionization were combined 
in the new moon lunar phase. Under these same circumstances, but 
in the full moon lunar phase, no change in the percentage of actual 
to expected births was noted. 
A higher incidence of births did occur during the full moon, 
barometric pressure decrease and with positive ionization. However, 
a higher number also occurred during the new moon lunar phase under 
these same conditions. This suggests the conclusion that barometric 
pressure decrease and positive ionization may be linked with higher 
number of births rather than lunar phase. Under conditions of the 
new moon, stable barometric pressure, and negative ionization, the 
percentage of actual to expected births dropped. When neutral ioni-
zation was added to the new moon and stable barometric pressure con-
ditions, the percentage of births remained essentially as expected. 
Discussion of Theory 
The findings support the theory in large measure. However, 
it should be further elaborated as the relationships among the 
variables are far more complex than first realized. Table 10 il-
lustrates the complicated nature inherent in the development of 
this theory. 
The literature suggests that precipitation is more common dur-
ing the full moon lunar phase. The presence of precipitation will 
usually mandate the coexistence of a barometric pressure decrease. 
Under these conditions, it was postulated that the incidence of births 

































































































































































































































































































































































































less likely to occur during the new moon lunar phase when precipi-
tation is absent and the barometric pressure is stable or perhaps 
increasing. 
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A different situation from this norm is present during the full 
moon when barometric pressure stability or an increase occurs. The 
situation also differs when precipitation does not occur during this 
lunar phase. The birth incidence could be expected to decrease in 
these situations. 
The human organism would be expected to respond to these changes 
from the usual to the unusual in particular ways. It is postulated 
that a deviation from the usual events occurring in either the new 
or full moon lunar phases would also result in a change in the birth 
incidence. If, however, the unusual occurrence were overridden by a 
stronger or more important occurrence to birth incidence, the number 
of births would be influenced by this as well. 
If one or more events that do not usually occur during the new 
moon do in fact occur, an increase in birth incidence should be ob-
served. Those events would be a decrease in barometric pressure 
and/or the presence of precipitation. 
During the full moon, the absence of precipitationor the presence 
of a barometric pressure increase or barometric pressure decrease of 
stable character are not expected to occur. If these do occur, the 
birth incidence could then be expected to decrease. An increase in 
birth incidence would occur only if the lunar phase was the most 
important influence. If all factors expected were present including 
the full moon lunar phase, a decrease in barometric pressure, and 
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the presence of precipitation, the birth incidence could be expected 
to remain as expected rather than increasing. 
This response may largely depend upon the adaptation of the human 
body to the expected weather conditions as they have occurred over 
time. The body may, in fact, expect a barometric pressure decrease 
and precipitation to occur during the full moon lunar phase. In 
this case, the effect of these conditions may be limited due to this 
habituation response. To override this response, a more severe de-
crease in barometric pressure and a particular type or amount of 
precipitation may be necessary in order for the birth incidence to 
become greater. 
The body may respond differently, however, to changes not ex-
pected during the new moon lunar phase. Since a barometric pressure 
decrease or presence of precipitation is not expected during the new 
moon, the body could react, the result being an increase in the in-
cidence of births. 
The theory was partially substantiated. An exception in the new 
moon lunar phase was found with the condition of stable barometric 
pressure coexistent with the presence of precipitation as here a 
smaller number of births were found contrary to the expectation that 
no change in birth incidence would occur. Two exceptions were also 
found in the full moon lunar phase. During times of barometric pres-
sure increase and no precipitation, it was thought that a smaller 
birth incidence would occur; however, the birth incidence remained 
unchanged. It was also postulated that during a barometric pres-
sure decrease and precipitation that no change in birth incidence 
would occur, when, in fact, more births were observed. 
Recommendations for 
Future Research 
Certainly, further testing of this theory is indicated to 
substantiate its validity. The theory should be expanded by eval-
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uation of the types and amounts of precipitation necessary to init-
iate labor. It would also be advantageous to repeat the research 
in differing geographical locations to determine whether variations 
are found in birth incidence with differing barometric pressure ca-
tegories and precipitation types, depending on geographical location 
in which the study is completed. In conjunction with these types 
of investigations, a better correlation of atmospheric ionization 
to precipitation types should be attempted. Other meteorological 
conditions such as the presence of warm or cold air fronts and their 
relationship to birth incidence should also be examined. This would 
be helpful in the identification of particular days during which 
a lunar effect might be present. In addition, variations and trends 
in barometric pressure over time would be more easily discernible 
and thus, the effect of barometric pressure more readily measured. 
An investigation correlating gestational age assessment after 
birth with approximate time of conception would be valuable in de-
termining whether more conceptions occur during a particular lunar 
phase, thus leading to an increase in the number of births, both 
actual and expected during the same lunar phase as the conception. 
Thi s phenomenon coul d account for more bi rths than expected actually 
occurring during a particular lunar phase. 
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In order to improve the validity on which these conclusions 
are based, it would be helpful if the researchers could determine 
whether the population of both actual and expected births were the 
same by identifying those delivering in relation to their estimated 
dates of confinement. 
Significance to Nursing 
Staffing cannot be founded on meteorological conditions at 
present although a basis for predicting an increase in the birth 
rate is possible as evidenced in the results of this investigation. 
However, as future studies are completed, it is believed that staf-
fing of Obstetrical Units can be planned according to meteorologi-
cal conditions. 
APPENDIX A 
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TABLES SUMMARIZING DATA 
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Table 11 
The Births Per Barometric Pressure Category 
Bi rths Categories 
2 3 4 5 
Actual 52 41 92 38 32 Births 
Percent of 
Total 20.4% 16.1% 36.1 % 14.9% 12.5% 
Births 
Expected 41 46 103 52 34 Births 
Standar-
dized 47.88 42.5 95.163 48.043 31.413 Expected 
Births 
Percent 
of Total 14.9% 16.7% 37.3% 18.8% 12.3% Expected 
Births 


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Lunar Phase Periods Per Barometric Pressure Category 
Barometric Category 
1 2 3 4 5 Total 
5 5 8 4 3 25 
4 4 12 3 2 25 
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